Introduction
With the growing trend of economic globalization, competition among brands has become increasingly intensified. The influence of the brand not only brings economic benefits, the brand will also form the value of a belief. In the fierce market competition, the product variety is abundant, but the homogeneity of the product is increasingly becoming a problem that the business operators and managers have to consider. For two similar products, whether they have formed a brand preference will often affect the consumers' intention and increase consumers' purchase behavior. Under this circumstance, research on brand preference, which is an important part of brand value, has important research value.
With the development of internet, people prefer to use social media such as online forums and instant This study was funded in part by a grant from the National Key R&D Program of China (2017YFB1400700). messaging tools to conduct communication. This kind of interaction without the limitation of time and space has formed a virtual assembly based on hobbies or special needs, that is, a virtual community. Some companies have built up their virtual brand communities in order to better communicate with customers, strengthen customer relationship management, and bring greater influence.
With the emergence of more and more virtual brand communities, various kinds of interactivity are slowly being recognized. Interactivity of the virtual brand community is different from the traditional offline ones. It is based on the network and information technology as a medium, thus not limited by time and space. It makes the customers' network more interactive and more diverse, as it includes not only the interactions between customers and the brand community but also with other members of the community. Through various types of interactions, customers can obtain the information they need and gain social value. As defined by Thorson and Rodgers (2006) [ 1 ] perceived interactivity is a simulation of interpersonal interaction and sense they are in the presence.
The research focuses on: whether the interactivity of the virtual brand communities generates interactive value; how the perceived interactivity of brand community affects and transfers into brand preference, and how companies improve customer's preference for the brand by managing interactivity of online brand community.
There has been plenty of research focus on customer satisfaction, loyalty and usage intention, therefore investigate how interactivity affects brands (Lee et al., 2015 [2] ; Yang and Lee, 2017; [3] ). However there are very few studies on the relationships of interactivities and brand preference, which connect closely to brand value. Based on the virtual brand community environment, this paper explores the influence of perceived interactivity on brand preference. In this paper, the authors report a study that attempts to fill this gap by introducing perceived value as a mediator, to explain interactivity has an impact on brand preference. For this purpose, the study draws upon the S-O-R model from environmental psychology (Mehrabian and Russell, 1974 ) [ 4 ] , reflects a process of customers in community, where they are stimulated (S, stimulus) and affected in psychological feeling (O, organism), then are driven in their responses (R, response).
The authors attempt to make two contributions to the literature with this study. First, the influence of perceived interactivity (in two ways) on brand preference constructed in this paper can indicate the factors that influence the brand preference, and then provide reliable theoretical support and practical guidance for expanding the brand influence. Second, it provides practical significance to wisely operate virtual brand communities in order to bring about better interactivity effects and improve the competitiveness of enterprises.
Literature review and theoretical background

Virtual brand community
The earliest definition of a virtual brand community is that it is not based on the constraints of the geographical environment and is based on the interaction between customers who like or use the same brand (Muniz and O'Guinn, 2001 ) [ 5 ] , and groups composed of non-geographically related special contacts, Compared to the consumer community (Boorstin, 1973 ) [ 6 ] , customers pay attention to their relationship with the brand and their relationship with other customers. Some scholars defined it as an "online brand community" (Kozinets, 2002) [ 7 ] . They believe that members of the brand community are mainly in the network environment, forming a specific social relationship. Through online forums, personal homepages, blogs, etc., they exchange views and experience of brand usage. This kind of social relationship is formed by groups who discuss their views on the brand through long-term exchanges in the brand community, which in turn leads to deeper interactivities and community commitment (Kuo and Feng, 2013 ) [8] . This research defines the virtual brand community as a virtual platform initiated by the company, with a specific brand as the theme for brand lovers to communicate, a social network established by long-term continuous interaction on the platform. Baker et al. (1994) 9 adapted the S-O-R model to the retail context and conceptualized stimuli as environmental cues. Zhang et al. (2014) 10 adapted the model into social commerce. The main feature of using information technology as an exchange medium is interactivity. Although interaction is a two-way concept, scholars give more perspective to the customer during the interpretation of the interaction process, emphasizing the subjective perception of the interaction between the customer and the product service provider (Sheth, 1976 ) [ 11 ] . Interaction refers to the "quality" of interaction and has been mentioned many times in the research of information systems. Research shows that interactivity is of crucial importance to the success of communications, marketing, advertising, and business, and also verifies the impact of interactivity on user behavior (Animesh et al., 2011 [12] ).
Perceived interactivity (S)
Interactivity of virtual brand community.
The research on interactivity mainly defines the interactivity from the perspective of features, processes, and perceptions. The characteristic perspective highlights the technical characteristics, encodes interactive features based on the content analysis method, and evaluates the interactivity of the website based on the type and quantity (Voorveld et al., 2011) [13] . But, with more features, interaction is not necessarily better (Sohn, 2011 ) [14] . The perspective of process defines the interactivity based on communication process and refers to the extent to which multiple communicators interact with each other and with the media and information (Liu and Shrum, 2002 ) [ 15 ] .The process perspective focuses on examining the degree of interaction. With the higher number of interactions through website, the better interactivity. However, compared with the process that the website backstage can accurately record interactions, it is generally difficult for researchers to obtain data on the process, and it is difficult to define standards that measure the level of interactivity (Koolstra and Bobs, 2009 ) [16] . Compared above definitions, the perceived perspective focuses on better interactive experience the user experiences when interacting with website, and is a psychological state obtained from the interactions. The use of perceived perspectives can be a good predictor of customers' attitudes and behaviors. For this reason, a large number of studies explore the effects of perceived interactivity on cognitive and behavioral response (Van Noort et al., 2012) [17] . Perceived interactivity measures customer's subjective experiences from a psychological perspective. An outstanding feature of it is that it is not only easy to measure but also predicts users' attitudes and behaviors. Therefore, this article explains the interactivity based on this perspective and defines the perceived interactivity as the psychological state experienced by customers visiting the virtual brand community created by the company through the network.
The concepts of perceived interactivity.
Perceived interactivity is a multi-dimensional concept. Despite recent conceptual discussions of perceived interactivity, no universal definition of this concept exists For example, Gao et al.(2009) [18] constructed six dimensions in the context of mobile communication, is mainly applicable to mobile ads. There are also scholars in the study of the website's perceived interactivity, according to the existence of the three interactive relations, conceptualize interactions between people and systems, between people and content, and between person-to-person (Mcmahan et al., 2009 ) [ 19 ] . In the process of interactions with the community, users will subjectively evaluate various factors and draw on the concept of self-efficacy. Furthermore, studies propose two dimensions of perceived interactivity, namely, internal self-efficacy and external system effectiveness (Newhagen et al., 1995) [20] . This paper concludes two dimensions of perceived interactivity, perceived interactivity with community and perceived interactivity with customers. Perceived interactivity with community is the degree of feedback the customer has given to browse the brand community, and the degree to which they can obtain the information they need (Hu et al, 2016 ) [ 21 ] . It also includes the degree of communication and interaction with the online customer service personnel of the company and the extent to which they can respond effectively. This enables the high-end resources of the company to demonstrate their performance.
As a result, the perceived interactivity with virtual brand community is reflected in three aspects: active control, responsiveness, and personalization. Active control refers to the consumer's ability to control behaviors that occur in the brand community, such as content, timing, and order of communication.
Responsiveness refers to the ability to respond to inquiries from consumers. Personalization refers to the extent to which customized information or services respond to customer needs. Customers can personalize designs to highlight their individuality or subscribe to interesting screens that are not of interest.
Perceived interactivity with customers refers to the psychological experience that the customer communicates with each other. It's mainly reflected in the correspondence, referring to the ability of the brand community to provide customers with a sense of connection with the outside world.
Perceived value (O)
Studies that have applied the S-O-R model to the marketing and eCommerce context reveal that environmental stimuli influence consumers' internal states (O). One internal state refers to emotional and cognitive states of consumers, i.e. perceived value. Researches on (customer) perceived value has been relatively mature, and improving perceived value as one of the key factors for a company's success. Variations exist in concepts of customer perceived value.
Measures of perceived value.
Some scholars believe that CPV is a comprehensive evaluation of the effectiveness of a product for the customer's perception of profit and cost (Zeithaml, 1988 ) [ 22 ] . Woodruff (1997) [ 23 ] believed that CPV is the consumer's assessment of product and using experience-aware preferences. Although there are differences in concepts, many studies use the tradeoffs between perceived benefits and perceived gains and losses as the connotation of CPV. Therefore, this study adopts this understanding, taking CPV as a trade-off between perceived gain and loss.
The dimensions of CPV are also divided into various divisions. Sheth et al. (1991) [24] constructed a five-dimensional model of CPV, that is functional, social, emotional, cognitive, and contextual values. Rintamki (2006) [25] divided it into three, emotional value, functional value, and social value. Besides, perceived value is a construct that has been related to use of information (Toften and Olsen, 2004) [ 26 ] especially in big data era. This paper draws on extant researches to summarize the perceived value of virtual brand community into emotional value, information value and social value. Emotional value refers to the emotional effect in using the brand community, a psychological experience, such as pleasure, satisfaction, etc. Information value means that users perceive that they can use the brand community to obtain useful information. Social value means that customers feel that they can be accepted by other customers and make friends in the brand community.
Relations between perceived value and brand preference.
The interaction between the enterprise and the consumer will bring a pleasurable experience to the consumer because of the timely and individualized response that the enterprise makes to the consumer, that is, the consumer perceives value. Keng and Ting's (2009) [27] verified this relationship by empirical test on blog users, either interpersonal or machine interaction browse playfulness and aesthetic experiences, generate experiential value.
The existing literature on interactivity and user behavior mainly studied the interactive influence results from the perspective of direct mediating roles. However, there are few studies related virtual brand communities, and no scholars have studied the relationship between these three. This paper conducts perceived interactivity with 2 dimensions from different resources. This article also introduces the perspective of perceived value, and explores the relationship between the perceived interactivity of virtual brand community and brand preference.
Brand Preference(R)
Consumers' internal states subsequently drive their intention or behavior toward brand community, here, reflected as brand preference. The competition and mutual threats between brands are in fact determined by the subjective influence of consumers. This article believes that brand preference refers to consumers' preference for a certain brand compared to other competing brands, which is an understanding of consumers' brand selection intention. Some studies analysed the factors of brand preference from the perspective of consumers' characteristics and external environment (Sä ä ksjä rvi and Samiee, 2011 [28] ). Also, applying social media can positively influence the relationship quality between customer and brand (Simon et al., 2016) [ 29 ] . Many studies focus on the perspective of interactivity and customer perceived value (CPV, or perceived value).
Perceived interactivity effect.
Interactivity helps brands develop effective ways to generate interaction between consumers and brands; Lee et al. (2014) [30] demonstrate the above in their advertising research. There are numbers of studies on the effects of interactivity, which are mainly reflected in behavioral responses and emotional responses. The behavioral response refers to the purchase intention and participation behavior. The better the interaction between the user and the website, the more likely it is that the user will have a purchase intention, which in turn leads to the purchase behavior (Wu, 2006 ; [ 31 ] Song and Zinkhan, 2008 [ 32 ] ). The reaction to emotions is mainly reflected in trust, attitude, loyalty, satisfaction, and so on. The analysis found that the perceived transmission, control, and response of the website positively affect satisfaction (Song and Zinkhan, 2008) [32] . Kim et al. (2012) [33] found that, perceived interactivity will positively influence user's trust and attitude towards the website，whether interpersonal interaction or customer-machine interaction.
Perceived value effect.
Brand preference is the judgement of multiple factors. In general, companies will gain consumer preference for the brand as long as they meet consumer needs for all aspects. (Zeithaml, 1988 ) [22] . This judgment processes activates cognitive nodes to associate the brand with certain attributes and features (Keller, 1993 ) [ 34 ] . Consumers engage emotionally and develop positive feelings towards it through brand experience (Ebrahim et al., 2016) [35] .
Hypotheses and theoretical model 3.1 Interactivity and brand preference
Message and comment in the virtual brand community provides a private or open, synchronous or asynchronous two-way communication channel. These support customers initiate or stop conversations with the brand at any time, providing conditions for improving the responsiveness of the company and active control of customers. In addition, the virtual brand community is an environment with a high level of presence and self-exposure, which gives users the feeling of real interpersonal interaction. Interactivity enhances the relationship between brands and consumers beyond price through the brand images generated by consumers' interaction with brands (Lury, 2004 ) [36] . If companies make full use of various interactive tools in the brand community to provide consumers with timely and personalized responses that contributes to eliminate doubts or misunderstandings, understand the details of products or promotions, and create a mutual understanding atmosphere with consumers. Virtual brand community allows customers to initiate and close conversations at any time, allowing customers to control the interactive process and content, and provide them with timely and useful information feedback to improve the quality of customer relationships (Ou et al., 2014) [37] , so that customers feel good about the brand. Based on the aforementioned, it can be hypothesised that:
H1a. A positive relationship exists between perceived interactivity with community and brand preference.
H1b. A positive relationship exists between perceived interactivity with customer and brand preference.
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Interactivity and perceived value
From the perspective of interactive technology, technical factors such as controllability, degree of two-way communication, and degree of synchronization all affect CPV. First, online interactivity promotes user to generate hedonic value (Fiore and Jin, 2005) [ 38 ] , emotional pleasure from virtual brand community has a consistently positive effect on approach responses. Second, active control increases product value and information usefulness, and the bidirectional dimension increases information usefulness and hedonic value. Brand interactivity increases the extent to which people engage in information processing of brands (Lee et al., 2014) [30] . Third, from the user's perspective, customers interact with websites, online suppliers, and interactions within consumers simultaneously or separately. Florenthal and Shoham (2010) [ 39 ] argued that perceived activity is conducted to people's preferences through human-related mode, communication among human and includes preferences to socialize with friends, other customers or communicate with brands. The human-human interaction thus produces great user values, positive attitudes, and satisfaction (Zhao and Lu, 2012) [40] . H2a. A positive relationship exists between perceived interactivity with community and perceived value.
H2b. A positive relationship exists between perceived interactivity with customers and perceived value. Oliver (1980) [ 41 ] believes that customer satisfaction is the consumer's judgment on the characteristics of products and services, products and services themselves to meet their own needs. It is a kind of psychological response after the consumer's needs are satisfied. A high level of customer satisfaction can increase the customer's preference for the brand. CPV is an important factor affecting customer's purchase decision and producing brand preference (Liu et al., 2014) [42] . Furthermore，The interpersonal interactions in the virtual brand community and the resulting information and associated social values can affect one's shopping decisions and post-purchase behavior. When consumers realize that they can meet their social needs by participating in a certain brand of online discussion or sharing brand information, consumers will largely have a higher interest and emotional dependence on the brand. In addition, positive emotion is found to be a crucial enabler of the urge to instantly share information on cyber space (Wang et al., 2015 ) [43] . This finding provides evidence for our assumption that instant information sharing is more impulsive and emotional in nature in comparison to traditional information sharing (Zhao and Lu, 2012) [40] .
Perceived value and brand preference
H3. A positive relationship exists between perceived value and brand preference.
The research model tested in this study is shown in Figure 1 . 
Research methodology
An empirical survey is used to test the hypotheses. The sample is 207 users who browse virtual brand community frequently. All the questionnaire items used a five-point Likert-type scale, ranging from (1) strongly disagrees to (5) strongly agree. Data are analysed using structural equation modelling (SEM) to understand the cause and effect of the entire model and to determine the goodness of fit of the conceptual model.
Sampling and data collection
To ensure the rigor and scientific of the research, we conducted pre-test before formal investigation, and conducted exploratory factor analysis based on pre-test results to determine the final survey indicators. The sample for this study is collected through a web-based questionnaire survey in China. The questionnaire distributed in some virtual brand community websites. Respondents can fill out and submit by clicking on the invitation link to enter the survey page. A total of 221 questionnaires are received and among that, 207 are valid in more than two months. In the eventual questionnaire, men account for 41%, women 59%. 68% subjects are below 25 years old,26% were 25-35 years old and 5% are above 35 years old.54% of the respondents have a bachelor degree,39% have a master degree.63% of the respondents are students, and 32% are salaried workers, 15% are run their own businesses.55% of the respondents join the virtual brand community for more than 6 months. On average, respondents use virtual brand community about two or three times per week. 
Instrument construction 4.2.1 Perceived interactivity.
The research applied previously developed scales, modified when necessary, to measure the variables. The Perceived interactivity of virtual brand community concludes two dimensions: perceived interactivity with community and perceived interactivity with customers. The role of Perceived interactivity of virtual brand community can be measured by active control, responsiveness, and personalization. Three items for active control (Wu, 2006 ) [31] , four items for responsiveness (de Ruyter and Wetzels, 2000) [ 44 ] ; three items for personalization (Liu, 2003 ) [45] were developed or adopted from previous studies. The role of Perceived interactivity of virtual brand customers can be measured by correspondence, which include three items (Wang and Fesenmaier, 2004 [46] ; Cyra et al., 2009 [47] ).
Perceived value.
The role of Perceived interactivity of virtual brand community can be measured by emotional value, information value and social value. Three items for emotional value (Yoo et al., 2010) [48] , four items for information value and three items for social value (Nambisan and Baron, 2009) [49] were developed from previous studies.
Brand preference.
Four items for brand preference were developed from previous studies (Sirgy, 1997 [50] ; Chen and Chang, 2008 [51] ; Liu et al., 2014 [42] ).
Result analysis
Data analysis
In order to verify the hypotheses, this paper carried out required procedures for building a SEM and assuring model goodness of fit. The measurement and structural model are evaluated by the component-based partial least squares (PLS) approach with the Smart-PLS 3.0 software package.
This study assesses convergent validity using Cronbach's alpha, and composite construct reliability and average variance extracted (AVE). Discriminant validity was assessed by comparing the correlation of components to AVE. As seen in Table 1 , the Cronbach's alpha mean for all concepts is above 0.8, which are all higher than 0.6, so in this respect this study has sufficient reliability. The study's AVE also satisfies the standard of 0.5, AVE for all concepts are all higher than 0.6, which means the measurement indexes satisfy the requirement for convergent validity.
The discriminant validity of constructs is assessed by comparing the square roots of the AVEs with other correlation scores in the correlation matrix. Table 2 shows none of the coefficient correlations (between 0.390 and 0.700) exceeded the square root of AVE (between 0.782 and 0.917). This suggests the measures of each construct correlated more highly with their own items than with items measuring other constructs. This ensures the discriminant validity of the constructs in the research model. This is acceptable goodness of fit, which means that the methodology of this study is sufficiently reliable. The model accounts for 63.7 per cent of variance in Brand Preference and for 62.2 per cent of the variance in CPV. R-squared values above illustrate the mediating role as perceived value represents.
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As the data of constructs in this study are provided by the same subject and the questionnaire survey method is mainly used, this paper tests for common method bias to establish that it is not a likely factor in data collection. To do so, authors conduct Harman's single-factor test (Philip et al., 2003) [ 52 ] , the aim of the test is to see if a single extracted factor emerges or one factor that explains the majority of the variance in the model. The results of our factor analysis produce 27 distinct factors, the largest of which accounted for 44.33 percent of the variance of the model. We conclude that there is little reason to believe the data exhibit negative effects from common method bias. 
Tests of hypotheses
PLS structural model results are shown in Figure 2 and summarized in Table 3 .
This study concerns the direct impacts of perceived interactivity on brand preference through two dimensions (H1a and H1b). The relationship between perceived value with community and brand preference is less strongly supported as hypothesized in H1a (=0.269, p0.05). While the results suggest that perceived interactivity with customers does not affect brand preference as hypothesized in H1b, at p0.05 or p0.1 level (=0.120).
This study hypothesises that 2 dimensions of perceived interactivity, will be positively associated with perceived value (H2a and H2b). Indeed, the path coefficients for the 2 hypothesized associations are all positive and significant (=0.34, p0.01 for H2a; =0.634, p0.01, for H2b). As shown in Figure 2 , the effect of perceived value on brand preference is significant and positive (=0.510, p0.01), supporting H3 is about the mediating role of perceived value between 2 dimensions of perceived interactivity and brand preference. 
Discussion
As organizations increasingly use virtual brand community for business purpose, in this study, the authors explore how perceived interactivity and Page 2725 perceived value could affect brand preference. This study creatively divides perceived interactivity from sources, and learns the path on how brand preference is acquired. All hypothesis are supported by conducting a survey of 207 samples, expect for the relationship between perceived interactivity with customers and brand preference.
This study finds that brand preference is more resulted in perceived interactivity with community than with customers. For a brand community that wants to gain direct brand preference, it does not make sense to just maintain interactions within customers. In fact, we often notice that the person in charge of a community or a section often participates in interactions with customers, including responding to customer queries and a series of pre-sales, in-sales and after-sales customer service. It advised more company-initiated activities as it is more important in enhancing customer commitment.
Perceived interactivity helps members of virtual brand community gain useful content that is the inherent psychological reward for their activities. In contrast with H1a and H1b, perceived interactivity with customers plays a more important role in CPV than perceived interactivity with community. This may be due to the fact that the unmanaged interactions between customers may be intuitive or even negative. Therefore, the interactions between customers will likely lead to service failure and affect customer evaluation and satisfaction with the brand. This result also leads to the consideration of management of customer relationships. If companies can identify, understand, and influence customer interactions to promote and encourage specific customer behaviors, then good customer relationship management can be implemented.
Members of brand community perceived information value, social and emotional value, and transfer into voluntary affection on brand. While perceived interactivity with community effects on brand preference either directly or indirectly through perceived value, perceived interactivity with customers effects on brand preference positively just in the help of perceived value. The reason for this positive relationship may be that the value perceived by the customer is often positive for the virtual brand community. This finding implies that, while creating an environment that triggers interactions between customers, it is important to let customers perceive the value.
Conclusion and limitations
Conclusion of findings
This article extends the literature of virtual brand community. First, previous works mostly concentrate on motivations of interactivity and how it turns into satisfaction and continuous intention of use. This study focuses on virtual brand community, and visualizes the customer's middle and later movements to brand preference. It reports a study at the intersection of perceived interactivity, perceived value and brand preference, examining the impact of perceived interactivity on virtual brand community, and impact of perceived interactivity on brand preference through the perceived value.
Second, recognizing the crucial roles of community and customers in determining perceived interactivity, authors concentrate on two constructs, namely perceived interactivity with community and customers. This study suggests that perceived interactivity with virtual brand community and customers helps to grow customer perceived value on brand, which facilitates customer generating affections on brand and subsequently leads to brand preference.
Third, this study extends the applicability of the S-O-R model to virtual brand community. Drawing on this model, this study offers a validated model, that direct impact of interactivity on brand preference is relatively weak. It is noteworthy that interactions between customers can not lead to brand preference.
Some additional implications for virtual brand community leaders can be derived from the study's findings. First, community should concentrate on both perceived interactivity and perceived values, although the direct role of perceived interactivity is weak but it also serves as the main factor of emotional value, information value and social value. Second, pay more attention on interactions within customers as brand preference is partially affected or even not significantly influenced by such perceived interactivity with customers. Finally, based on the present finding that perceived values have a significant positive impact on brand preference, companies should continuously filter out high-value materials from their site in order to make the community more useful for customers.
Limitations and future directions
This study investigated the usage of virtual brand community considering virtual brand community tools in general, without dividing them into different industries and functions. Future studies could concentrate on virtual brand communities of various features, which might provide a more complete understanding of the impact of that particular tool on brand building and maintenance.
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In addition, as noted above, 14 questionnaires were deleted due to too many missing values, and before data processing, 80 questionnaires were dropped due to infrequent use of viral brand community. The dropped cases may lead to a selection bias, such that the results may not be generalizable to the entire population.
